Immobilization of the tetrameric and monomeric forms of pigeon liver malic enzyme on Sepharose beads.
Pigeon liver malic enzyme was chemically attached to Sepharose 4B-CL beads. The enzyme lost approximately 50% of its original activity when immobilization was carried out with 5 mg CNBr/ml gel. Immobilization performed at pH 8.0 or pH 4.5 resulted in the formation of matrix-bound tetramer and monomer, respectively. Matrix-bound reconstituted tetramer was derived from matrix-bound monomer by mixing the latter with soluble enzyme at pH 4.5, then raised the pH of the solution to 8.0. The matrix-bound monomer was demonstrated to be enzymically fully active in terms of specific activity. The pH profile for the enzymic reaction was similar for both soluble and immobilized enzymes. However, the latter had a broader range for the optimum pH (pH 6.8-7.8). The Arrhenius plots for all immobilized enzyme forms were biphasic with inflection at approximately 27 degrees C. The apparent Michaelis constants for the substrates increased about 2-3-fold after immobilization. All immobilized enzyme forms, including the matrix-bound monomer, showed substrate inhibition at high concentrations of L-malate. Both high-affinity and low-affinity binding sites for Mn2+ existed for all immobilized enzyme forms. These results are consistent with an existing asymmetric model, but are not compatible with a sequential model for the enzyme tetramer. The immobilized enzyme was stable for at least four months at 4 degrees C. As compared to soluble enzyme, the immobilized enzyme was less inhibited by (NH4)2SO4 or NaCl. It was also resistant to inactivation with periodate-oxidized aminopyridine adenine dinucleotide phosphate, an affinity label for malic enzyme. Incubation of the immobilized enzyme (1.25 microM) with the reagent (5.6 mM) resulted in pseudo-first-order inactivation with a rate constant of 0.0108 min-1 that was at least an order of magnitude smaller than that for the soluble enzyme.